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A BRIGHT and Happy New Year to you allMay it be especially so to you, members of
the Class of 1906!
THE TECHNIC is in receipt of a circular mak-ing the following announcement:
"Three prizes—a first prize of $100, a second prize of
$75, and a third prize of $50—have been established by the
Hon. John Barrett, United States Minister to Colombia,
to be awarded to the authors of the best papers on any
one of the subjects named below. Mr. Barrett states the
object of the prizes to be to promote the study of the his-
tory, peoples, politics, resources and possibilities of our
sister Republics, and to develop throughout the United
States a wider interest ill our political and commercial re-
lations with Latin-America, and to foster a more general
study of Latin-American history, institutions, political,
social and educational conditions, material and industrial
resources, and commercial possibilities—especially as they
affect the growth of closer ties of international comity
and confidence."
The list of subjects is divided into two general
classes: 1. Political and Economic; 2. Histor-
ical. Each of these groups is divided into five
sub-headings, making in all ten distinct subjects
to choose from. The papers must be turned in
by September 1, 1906.
Any one interested can obtain further informa-
tion and see the conditions of the contest by ap-
plying to the Editor.
ALTHOUGH a little late, we present in thisissue a picture of our Championship Foot
Ball Team, the most successful team that Poly
ever had.
AS THE basket ball season approaches, it seemsadvisable to again bring before the students
of Rose the caution regarding their behavior at
games. In past years the management has ex-
perienced some trouble on account of the action
of the spectators. The referee's job is a thank-
less one at best, and it becomes doubly trying
when the crowd is telling him what he ought or
ought not to do. Something might also be said
in reference to rooting. The object of this form
of noise-making is to encourage our own team,
and not to guy our opponents, nor to make per-
sonal remark3.
Try to remember, then, that even though the
officiak are not making decisions just as you think
right, that it is not up to you to hiss and " hol-
ler." If the referee is incompetent, it is the man-
ager's and captain's business to interfere,
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ONCE more it becomes our unpleasant dutyto announce a resignation from THE TECH-
NIC staff. Mr. McDaniel, '07, felt that as man-
ager of the Track Team and a member of the
Modulus staff, he could not give the necessary
amount of time to his work on THE TECHNIC. We
are very sorry to lose his services, but under the
circumstances can not blame him for taking this
step.
To fill the vacancy, the staff has elected Mr.
Heniken, '07. Although he has had no previous
experience on THE TECHNIC staff, we know that
Mr. Heniken.has the ability, and feel sure that he
will take care of the position of Local Editor in a
very satisfactory manner.
At the same meeting the staff elected Mr. Knopf,
'08, Assistant Business Manager, and Mr. Bren-
nan, '09, Freshman Local Editor. Mr. Post is
very fortunate in having as assistant a man like
Mr. Knopf. Freshmen will please take note of
Mr. Brennan's election, and assist him in every
way possible in getting local news items for the
"Differentials" department.
As leading article we present this month a pa-per by Prof. Peddle on the graphical solu-
tion of equations. The previous article to which
he makes reference was published in THE TECH-
NIC for February, 1902.
Our Alumni contributor this month is Prof. J.
A. Parkhurst, '86, of the Yerkes Observatory.
He writes of some applications of Photography
to his work. Next month we shall present an
article by Mr. R. J. Schefferly. '03, on high ten-
sion magnetos. Our leading article next month
will be by Prof. N. H. Williams, on single-phase
traction.
AN inquiry has reached us. asking what hasbecome of the course in Photography which
is mentioned in the catalog. We have spoken to
Prof. Peddle in regard to this, and he authorizes
us to make the following statement:
Any student not already familiar with the
working of a camera will be furnished with the
necessary apparatus and given opportunity to
make several exposures and develop the plates.
Any one interested should apply to Prof. Peddle
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The Alinement Diagram in the Graphical Solution of Equations.
By JOHN
SEVERAL years ago I contributed an articleto THE TECHNIC on some of the methods
used in getting graphical solutions for equations
occurring in engineering practice.
In the present article I wish to extend the dis-
cussion of the subject somewhat and to give a
brief account of the so-called "alinement" dia-
gram.
Take the equation of the form
(1) au ± by = c
In Cartesian geometry this is the equation of a
straight line, which may be traced by giving
definite values to a, b, and c, which are constants,
and then finding values of u and v which cor-
respond with each other. These values of u and
y are then laid out on two axes meeting at a right
angle and designated by X and Y. Then if per-
pendiculars be drawn to the axes at points which
represent the corresponding values of u and v
these perpendiculars will meet in a series of points
which will lie on the line.
For example, make a = 2, b = 3, and c = 6.
Substitute these values in the equation, make
6
u io, and get the value of v, which s - = 2,3
6
making v = o, u ----
2 
=3.
'These two points, (u = o, v = 2) and (u = 3,
v = o) may be laid out on the Y and X axes as
is done in Fig. 1 and the line drawn between
them.
F(9.1
X3
If we wish to graphically find the value of u
corresponding to v = 1, we draw a perpendicular
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to the Y axis at the point 1, and. from where it
cuts the line, drop a perpendicular to the X axis,
which it intersects at 1. This is the desired
value of u.
If we change tie value of c we get another line
parallel to the first and which can be used as it
was to get corresponding values of u and v.
Now suppose that instead of having our axes
perpendicular to each other, we make them
parallel, calling them Au and By, and lay off the
values of u and v from the intersection of the
axes with an arbitrary third line, (AB in Fig. 2).
Join up the corresponding values of u and v by
a straight line and repeat the operation for a sec-
ond set of values The two lines still intersect
in a point (p in Fig. 2) and it will be found that
it is the point of intersection for all lines connect-
ing corresponding values of u and v so long
a, b, and c are unchanged.
By this system of parallel axes our equation
becomes the equation of a point instead of a line.
In order to get a value of either u or v from an
assumed value of the other we have merely to
connect this assumed point with our point p by
a straight line which will intersect our other axis
in the required value. Thus joining 1 on the
By axis with p we find it intersects the Au axis
in 1, the same value we got from Fig. 1.
Altering the value of c, which with the rect.-
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angular axes gives us a new parallel line, in this a straight line parallel to Au and By, while for y
case gives us a new point of intersection, the only quantity which may vary for the differ-
The point may be found for any case by taking ent points is c.
two sets of values of u and v known to corre- After the " support " (as the locus of the points
spond and joining them. p is called) is drawn the points themselves may
Or, we may find the position of the point an- be found on it by solving the y equation for dif-
alytically from the known values of the con- ferent values of c, or by finding the intersection
stants. of some easily determined lines with the support.
Consider the position of the point to be defined It would be interesting and profitable to take
as in Cartesian geometry by rectangular coordin- up a number of questions relating to the proper
ates, of which AB, Fig. 2 is the X axis and a choice of scales and their location to get the best
line midway between Au and By and parallel to results, but space will not permit it here, and I
them, the Y axis. This line meets AB in 0, shall limit myself to indicating, briefly, some few
Fig. 2. points in this connection while showing the ap-
If we make the values of u and v equal, the plication of the method to a practical problem.
line joining them and passing through p will be Take the well known equation
parallel to AB. 
= 
b h
Z
Let y be the distance from p to AB. 6
Then in which z is the section modulus for a rectangu-
y = u = V. lar beam, b the breadth, and h the height of the
or in the original equation section.
ay + by = c. Write this in the logarithmic form,
and
log b + 2 log h = log z I log 6
(2) y = - -
a b This evidently has the same general form as
Next let us call the distance between Au and the equation which we started with.
By equal to 2d. To get the measured lengths along the u and v
Consider now two lines through p, one passing axes we must adopt some length for unity
through each origin, i. e., A and B. (called the modulus) which for b, let us say, is
The equations of these lines in the rectangular ii and for h, 12. That is, we must multiply our
system are, of course, value for b by 11 to get its scaled length on the
axis, and similarly for h.
Y c
x + d a u =l log b, v =2 12 log h
that
From equation (3) he have
(3) x= 
d (b — a)
11-12b + a x = d 
11+ 12
If we examine these equations for x and y we or
see that since x depends only on the con-
stants a, b, and d, the point must always lie upon
—d—d— C
-I- 
a
-0 then log b = and 2 log h = v
11 12
and Substituting in our logarithmic equation we
x + d y — o have
—d—d c
12
= c
Clearing of fractions and combining we find or
12 u 11 v = 11 12 c
(4) Ii x d CA
12 
= 
x—d Cl
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Also from ( 2).
13 =
- 12
It is usually desirable to have the graduated
lengths along the u and v axes about the same
and to make them as great as possible in order to
get accurate readings.*
Suppose we say that the values of b and h are
each to vary between 1" and 20", then since we
are going to make the maximum values on each
line the same length
11 log b = 212 log h
II 12 cy = -
12
or the modulus for the values of c , 13, is
12
and
or
11=219
12=
11
2
Substituting above we have
11 log b= l log 11,
showing that the scales for b and h are indenti-
cal
From (4) CA 11 2
—=_- —
CB 12 1
which locates the position of the c (in this case
the z) line.
11 12 11
1 I +12 3
showing that the length along the c axis repre-
senting a given value is lt the length which would
represent the same value on the u or v axis.
The graduations on each of our three scales
must plainly be logarithmic and the points may
be found by the use of a table of logarithms or,
if of about the right length, taken directly from
the scale of a slide rule.
Let us assume in our case that we make the
distance between 1" and 10" on our band h scales
10" long. (Remember that this does not apply
to the cut, which has been reduced). Then if
*The cuts used in this article are of course greatly reduced from
the original drawings and the latter, themselves, being made for
the purposes of illustration only, are not to be taken as represent-
ing the most desirable systems of graduation. This will vary with
circumstances and will depend to a certain extent upon the indi-
vidual taste of the maker.
the maximum length represented by b or h is to
be 20" its logarithm will be represented by about
13" which will be the length of our diagram.
z bh2
--
--a
— 7
- 5 b
4
_
Woo -
Wm
800 -
P. -
60.3 --
300
400 -
300
200
100 7
11230-
30
50
40
-
15
7
6
a —
z
‘.5
i 7
.6
12 -
6 —
_
7
_r
—
Lay off the graduations as closely as the prob-
lems to be solved are likely to require. In this
case I have graduated for every quarter inch up
to 10" and for every half inch from there on, on
the b and h lines.
Only one of these need be laid out from the
table, the other, being exactly the same, may be
projected across from it.
The third scale or that carrying the values z
is, as shown, the distance between b and h
from b, and we have already seen that its gradu-
ations should be the length of those on either
b or h.
These may be laid off as were the others by
using a scale decimally divided and a table of
of logarithms or we may project them from one
of the scales already found.
First we must add the constant log 6. Find
its value and lay it off on the ; line from where
this line intersects the line corresponding to AB
of Fig. 2.
This gives us the point numbered 1.
Graduate from this point above and below.
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To do this by projection draw a line from point
1 on the b line to 1 on the z line and extend to p
on the h line. Use this point as a pole from
which to draw radiating lines to the graduations
on the b scale and transfer them to the z scale.
When you have gotten up to 10 or 20 shift the
pole up the line and repeat.
To read such a diagram it is only necessary to
lay a straight edge across it, passing through the
assumed values of b and h, and where the straight
edge cuts the z line read the value of the section
modulus.
A thread tightly stretched answers well instead
of a straight edge, or better yet, a piece of cellu-
loid with a straight line scratched on its lower
surface. This .makes the reading much easier
than where an opaque straight edge is used.
To illustrate the process I have drawn a dotted
line to shown the reading for a beam with a
breadth of 6", and a height of 2". Its section
modulus is 4. Readings of fractional parts of a
division may be made by eye with an accuracy
which is generally sufficient. •
It should be noted that the band Ii scales should
be placed as far apart as convenient, since other-
If 131 is a point half-way between ai and cl, let
us graduate up to the left-hand side of Au
(marked I) from ai to 131, and on the other side
(marked II) from b1 to ci. Then on Biv let us
do the same thing with its values a2, b2, and c2.
It is evident that scale I on Au may be com-
bined with scale I on B1 v and the result read on
scale I of C1 In like manner values from II on
Au and II on Biv may be read on II of CI. If,
however, we wish to combine scale I Au with
scale II on Bi v we have no place to read the re-
sult.
We therefore set Bi v over into a new position
B2v, and C1 is moved a proportional distance to
C2. On this new position of C we lay off scales
III and IV, thus allowing us to complete our
combinations.
Of course care must be taken that in making a
given reading all the scales used have the same
Roman numeral.
Next suppose we wish to construct the diagram
for an equation of the form
a + bf = o
In our fundamental equation (1) let
lia = u 12b = v
wise the index line may intersect the axes at too then
sharp an angle to give a distinct reading.
It sometimes happens that in order to get close
readings we are obliged to make the lines Au and
By inconveniently long.
In such a case they may be divided up and
doubled back upon themselves.
Suppose for instance that we wished to make
these lines twice as long as we had room for on
our paper, and that we wished, say on Au to
graduate between the values at and CI, and on By
between a2 and c2.
U v f
, = o
12
12 11 vf = o
and from (3)
11 f —
x = d - -f 12
and from (2)
y=o
This equation for y shows that all the points
through which our index lines pass are on the line
AB of our Fig. 2.
There is no restriction as to the direction in
which this line runs between the parallels and as
the values laid out on the latter are usually on
the opposite side of AB, it makes the diagram
more compact to draw AB at an acute angle to
the parallels.
As a simple illustration, let us take the same
example we have used before in order to see the
different results from the two methods.
This is
equation.
Letting
we have
or
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b h2 graduations are therefore equal, while the gradu-
z = 
6 ations on the h line are found by solving the
evidently the same form as our new equation for x and laying off the values so found
from the middle of the line.
To save time and space in making this diagram
Ii z = u and — 12 b = v I decided to make the limiting values of b and h
each 6", which would give a maximum value for
u v z of 36.
11 1 As a matter of convenience I made the modu-
lus 12 four times that of Ii.
h2Solving x then, for the values of f, or -6
x =d li f —12 and laying out these results (with modulus
f 12 we get the graduations on the h line of Fig. 5
Our equations above, connecting z and u, and b These should be checked at intervals by lines
and v, show a simple linear relation and the drawn from b to z.
12 u fv = o
From (3) we have
2
4
-18 fi 12 p
Z _bh 2
6 -17 This is the expression connecting the conju-
,
rig 5 z :16 gate foci of a lens with its principal focus.
The dotted line shows the method of reading
735
the diagram. It shows that for a breadth of 3
and a height of 4 the section modulus is 8.
JI Another interesting form of diagram which,
while it is not exactly in the same class as those
--JO 
already described, bears a family resemblance to
to them, will be briefly described. No attempt
-26
-27 will be made to demonstrate the correctness of
-- Z6 the method, not because the proof offers any
special difficulty, but because it is somewhat
lengthy and the process can be easily understood
E3
22 without proof.
It is suitable for equations of this form.
--eo
S 
1 1
—19
--
--/4
g>,,
-12
F196
6 
7
—10
- 9
-8
--6
- 3
3
-
The diagram shown in Fig. 6, consists of three
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lines meeting at a point, the middle line bisecting
the angle between the other two.
The size of the enclosed angle is immaterial so
far as the theory is concerned and should be
chosen so as to give clear readings over the parts
of the scale most commonly used.
The graduations on the fi and f2 lines are uni-
form and identical.
Those on the p line are formed by projecting
from one of the side lines parallel to the other.
The dotted line shows how 5 on the p line was
obtained from 5 on the right-hand f line.
The method of reading I's shown by the other
dotted line, which indicates that with a principal
focus of 6 the conjugate focus to 9 is 18.
Diagrams of the alinement type may be ap-
6
plied to the solution of equations of the second
and higher degrees of the form
z2 pz -= q
The " support " is in this case, a curve instead
of a straight line, as it must necessarily be to get
the roots of z.
The methods involved in constructing this dia-
gram are not at all difficult, hut even a cursory
discussion of them would lead me too far afield
and make this article entirely too long.
Those interested in the subject would do well
to consult the writings of Maurice d'Ocagne and
especially his " Traite de Nomographie," which
in addition to being very lucid in style, is proba-
bly the most comprehensive treatise extant on
graphical calculations, generally.
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SOME APPLICATIONS OF PHOTOGRAPHY TO ASTRONOMY.
By J. A. PARKHURST, '86.
THE present day astronomer makes so manyuses of photography that a mere catalogue
of the various methods of application would be
quite extensive; this article will therefore make
no attempt at completeness, but will be confined
to a few of the latest applications which have
been made possible chiefly by the use of the sil-
ver-on-glass reflecting telescope. The advan-
tages of the "reflector," as it is occasionally
called, are just beginning to be realized. Chief
among them are these two:
( 1) Its freedom from chromatic aberration all
the rays of light of whatever wave-length are
brought to a focus at the same point. In con-
ttast to this the images formed by the most per-
fect reflecting telescope are surrounded by a col-
ored ring, which is troublesome even in visual
work when a bright star is viewed, but is more
serious when photography is attempted with a
visually-corrected objective. The use of a " ray-
filter " or the correction of the lens for the pho-
tographic rays, only partially remedies the
trouble, besides wasting much of the light.
(2) The reflector is almost entirely free
from selective absorption, except for the ul-
tra-violet rays, beyond the visual spectrum. On
the contrary, but little violet light is transmitted
by a large refracting lens. and the absorption of
the ether rays varies greatly with the kiuds of
glas used in the two or more lenses of the sub-
jective.
As photographic instruments for astronomical
measures of precision, the refractor and reflector
are of nearly equal rank, and both are giving
star positions comparable in accuracy with the
best filar micrometer measures made with a vis-
ual telescope. Plates I and II are intended to
show some of the reasons for this accuracy. The
task before the visual observer with the filar mi-
crometer is to set the spider line, by means of a
fine screw, on the image of a star; or, as fre-
quently stated, to bisect the image. Among the
difficulties he encounters are: wandering of im-
ages on account of imperfect running cf the driv-
ing-clo-±, interruption of the measures by clouds,
fatigue caused by the effort to maintain himself
in a strained position before a moving eye-piece;
but, worst of all, especially with a large telescope,
the star image is not stationary ill the field, but
flickers, wanders and even " jumps " on account
of the unsteadiness of the atmosphere.
In plate I, three stars are made to record auto-
matically these wanderings. The telescope was
at rest and some of the stars of the well-known
Pleiades group were allowed to trail across the
photographic plate. A close inspection of the
three bright horizontal lines, which are the star
" trails," will show these wanderings very dis-
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PLATE I. PLATE II.
TRAILS OF PLF,IADES STARS. IMAGES OF PLEIADES STARS.
The engraving does not bring out the irregularities in the star trails.
tinctly. When the motion of the star image is
at an angle to the direction of the trail, the latter
will be crooked ; when the motion is in the direc-
tion of the trail it will cause either a strengthen-
ing or a weakening of the same. The time in-
terval covered by the engraved part of the plate
was 33 seconds and the combination of crooks
and condensations in the trails is appalling when
one considers the difficulty of setting a spider line
on such an unsteady object.
Plate II represents part of the same group of
stars, from a photograph taken immediately after
the preceding, under the same atmospheric con-
ditions, but with the driving-clock running, so
that the star images were kept stationary (as far
as the atmosphere would allow) on the plate.
The same wanderings existed as shown on the
trails, but in the four minutes' exposure they
were in all directions, and were integrated on the
PLATE III.
GREAT NEBULA IN ORION
photograph, giving round images whose center
corresponds to the mean position of the star. To
deduce star positions from the photograph, it is
placed under the microscope of a measuring ma-
chine and the image is bisected by a movable
thtead. It is easy to see why this can be done
with equal or greater precision than is possible
with a visual image, in spite of the fact that the
photographic image is considerably larger than
the visual. Space does not permit the mention
of the other advantages of this method.
Plates III and IV show the great nebula of
Orion photographed with the 24-inch reflecting
telescope of the Yerkes observatory Plate III
shows a considerable extent of nebulosity which
is so bright near the center of the picture as to
obliterate the stars which are plentifully scattered
over the field. The light of the nebula consists
largely of green rays originating in three bright
PLATE IV.
GREAT NEBULA IN ORION.
(Taken with ray-filter)
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spectral lines, called the first and second nebular
lines, and the second line in the hydrogen series.
Th2 wave-lengthi of these lines are 5007, 4959
and 4861 A, respectively.
The star light, on the contrary, consists of rays
of all wave-lengths. The ray-filter used for
plate IV transmits a band of blue light be-
tween wave-lengths 4860 and 4640, near the
maximum sensitiveness of the photographic plate,
but absorbs most of the green light near the
bright lines above mentioned; consequently the
stars appear on tli._. plate, but the nebular light
so nearly absorbed that only traces of the
brightest portions remain. Such photographs
serve two important purposes. They can be
used in the study of the faint stars (many of
which are variable) near the brightest parts of
the nebula where visual observations are very
difficult; and they serve as an integrating spec-
troscope, showing what parts of the nebula give
light of the wave-lengths transmitted by the ray-
filter.
By suitable variations in the dyes used in the
'77-r
93
filter, it is possible to study the distribution of
light of any chosen wave-length in the nebula or
in light from any celestial source. In this way
the constitution of stars too faint for spectro-
scopic study c in be made to vied their secrets to
the photographic plate. This method can be
successfu:ly applied only with a reflecting tvle-
scope, as with a refractor only part of the rays
are brought to a focus and can be made to yield
sharp images.
ALUMNI NOTES.
Mr. J. P. A. Williams, '03, who was for sonic
time the Chief Engineer of the Vigo Ice and Cold
Storage Co., is now in the employment of the
Allis-Chalmers Co., Milwaukee.
On Dec. 25th, H. E. Perkins, '01, was mar-
ried to Miss Esther Simpson, of Exeter, Cali-
fornia.
C. B. Trowbridge, '05, is with the Kalamazoo
Foundry and Machine Co., Kalamazoo, Mich.
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VANDALIA R. R. TRACK ELEVATION IN INDIANAPOLIS.
By F. N. HATCH, '06.
AFTER much agitation of the matter by thecitizens, or a part of the citizens of Indian-
apolis, Indiana, the state legislature in March,
1905, passed an act providing that any city of
100,000 or more in population, should have the
power to compel -all railroads, within the city
limits, to separate the crossings of the railroad
and streets or highways. Indianapolis being the
only city in the state which was affected by this
act and being ready to proceed with the work,
passed a resolution, through the Board of Public
Works, in May of the same year, requiring the
elimination of all street and railroad crossings at
grade, west of the Union Station, with certain
exceptions.
Resolution No. 1 dealt with the grades of the
Vandalia, Big Four and C., H. & D. railroads,
and it is this work which will be considered here,
especially that of the Vandalia Railroad.
The resolution provided that at West street
the Vandalia should have four tracks, the Big
Four three and the C., H. & D. one, all laid
about 13 feet between center lines and at an ele-
vation 10.6 feet higher than the base of rail of the
present Vandalia main tracks. West street was
to be depressed 4.9 feet below the base of rail of
the present Vandalia main tracks. The clear-
ance in the subway thus formed was to be at
least 12 feet.
At the junction of Kentucky avenue and Mis-
souri street there were to be nine tracks in all, at
an elevation 10.2 feet above the present Vandalia
main tracks. The streets were to be depressed
8.0 feet and the subway was to have a clearance
of at least 14.5 feet. This clearance was neces-
sary on account of the fact that there is an elec-
tric street railway on Kentucky avenue. The
tracks in Louisiana street were to be elevated on
earth embankments with side slopes of 134 to 1,
and where necessary, concrete retaining walls
were to be used. Senate and Capitol avenues
were to be carried across the tracks at grade, but
the tracks were to be elevated a few feet at both
these crossings The tracks in Kentucky avenue
were to be raised and supported on a steel viaduct
from Louisiana street to River avenue and,from
there to the river on earth embankments. At
River avenue the street was to be depressed
slightly so as to give a clearance under the via-
duct of 14 5 feet for electric cars.
These various details were finally adopted with
but few changes. Reference to the accompany-
ing plan will show that the Vandalia has a freight
and passenger yard between White River and
West street. There are in this yard an engine
house and repair shops, as vell as several tracks
arranged for teaming purposes. It was necessary
to choose an arrangement in which the require-
ments of the city would be fulfilled and by which
the use of the yards would not be rendered im-
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practicable, without:making the cost excessive.
It is easily seen that this would have been very
difficult of accomplishment.
Besides the difficulty of raising the yards, it
was necessary to raise all the tracks in Kentucky
avenue. From these tracks several industry
tracks branch off to industries which are compar-
atively close to the main track. Among these
are tracks to the Home Stove Company's works,
the Indianapolis Light and Heat plant, the Van
Camp canning factory, and one or two others,
but the most important branch is the so-called
"Starch Works Branch," which serves a number
would have been necessary to raise it several feet
if a heavy grade was to be avoided.
The Big Four has three tracks and the C., H.
& D. one, which it is necessary to raise, but as
neither road has a yard between the river and
Union Station, and as the bridges over the river
on both roads are sufficiently high at present that
they would not need to be raised, the problem for
these roads is comparatively simple, and they will
be left out of further consideration.
From this information it can be seen that to
elevate the tracks of the Vandalia as they are at
present arranged would have been a very diffi-
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of important establishments, such as the National
Starch Works, the Lilly Varnish Works, the Cof-
fin-Fletcher Packing House and several coal
yards. In planning for the elevation of the
tracks of this division (Vincennes) it was neces-
sary to consider the manner in which these
branches could be arranged so that excessive
grades would be avoided and so that the tracks
would remain practically as they are at the points
where the industry makes use of them either for
loading or unloading materials.
The bridge over White River, on the Vincennes
division, was within such a distance of the nearest
street crossing, which was to be elevated, that it
cult task, especially when it is remembered that
there would, almost without doubt, have been
large suits for damages to the various industries,
on account of the raising of their tracks.
In view of these difficulties the Vandalia began
to search for an arrangement which would reduce
the cost and also make the work more simple.
Various schemes were proposed before one was
filially accepted by both the railroad company and
the city. One scheme was to build a short road
just west of White River, connecting the Vin-
cennes and St. Louis divisions. All trains were
then to run from the Vincennes division into the
Union Station over this connection and the St.
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Louis division. The present tracks east of the
river were to be used only for switching cars to
the industries connected with them, and were to
remain at the present grade. Another rejected
plan was to connect the Starch Works Branch
with the Belt Railway on the south and elevate
the Vincennes division tracks through Kentucky
avenue without connection to the Starch Works
Branch, all switching on that branch being done
by way of the Belt. One proposition was to run
Vincennes division trains over the Belt line from
the V.ncennes division Belt crossing to the St.
Louis division Belt crossing and thence into the
station over the St. Louis division. This would
have necessitated the construction of an inter-
locking plant at the Vincennes crossing and a
considerable change in the interlocking plant at
the St. Louis crossing, besides rental for tracks.
It was estimated that the new "Y" connection
at the Vincennes crossing and the necessary
changes, etc., would cost in the neighborhood of
$19,000.
Another project for taking care of the Vin-
cennes division trains was to build a line west of
Eagle Creek to connect the Vincennes and St.
Louis divisions. This proposition was finally
adopted and will be carried out. The line will
connect with the St. Louis division at a point
about 8,500 feet west of the Belt crossing and will
run due south until it joins the Vincennes di-
vision. It will be about 2.39 miles long and will
cost something like $60,000. The junction at
each end is to be provided with an interlocking
plant. As the St. Louis division junction will be
west of the west end of Transfer Yard, the Van-
dalia' s principal Indianapolis yard, all Vincennes
freight trains will be run over the connection to
Transfer Yard and passenger trains will run over
the connection and the St. Louis division to the
Union Station. The Vincennes division tracks
on Kentucky avenue will be left unchanged and
will be used for switching only. These tracks
are to be connected to the tracks in City Yard by
a line up the west side of West street It was
early seen that the best possible arrangement of
the St. Louis division tracks would be to leave
the tracks in City Yard at the present grade, but
to make them all "stub" tracks ending at West
street The main tracks will be at the north of
the yard parallel to the Big Four's present tracks.
A new double track bridge will be built about 40
feet south of the Big Four structure. The lengths
of the spans of this bridge will necessatily have
to be the same as that of the Big Four bridge, as
any other arrangement of the piers would obstruct
the flow in the river too much. There will be
four tracks parallel to the Big Four's tracks from
Senate avenue to a point about 500 feet east of
the river. At this point two of the tracks will
run down into City Yard. After crossing the new
bridge the two main tracks will curve to the south
until they join the present main tracks just east
of Belt crossing. The present tracks and single
track bridge will be used for train movements be-
tween City and Transfer yards and for running
freight engines between the engine house at City
Yard and Transfer Yard. It is proposed to build
a larger engine house and repair shops at Trans-
fer yard in the future.
In the new arrangement of tracks in City Yard
four 40-foot alleys will be provided for teaming
purposes. Besides the team tracks there will be
coach, caboose and repair tracks. From Belt
crossing to White River about 109,300 yards of
earth will be required for the new embankment,
and from Capitol avenue to White River about
46,400 yards will be needed for the same purpose,
making a total of 155,700 yards of earth fill.
Dry excavation for piers and abutments of new
bridge and for abutments and pedestals of street
viaducts vill amount to 7,000 yards. Wet exca-
vation iii the same places will be about 3,580
yards.
Piling necessary for piers, abutmei its and pedes-
tals will be about 20,2(X) lineal feet.
There will be in piers, abutments and pedestals
10,260 yards of masonry, 5,560 yards of which
will be used in the construction of theWhite River
bridge. The river bridge will consist of five deck
plate girder spans of various lengths and two half
through open web spans of 103 feet each.
The Patty avenue viaduct will be supported on
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masonry abutments. The viaducts over West
street and Missouri street and Kentucky avenue
will be supported on masonry abutments and steel
columns. All these viaducts will be through
plate girders with solid watertight floors. The
total cost of bridge work will be about $150,000.
Other items which will enter into the cost will
be new right-of-way, alterations and reimprove-
meut of altered street grades at subways, engi-
neering and superintendence, and about 10 per
cent for contingencies. The total cost of the
work will then be about $482,000. The city and
county have to pay 25 per cent of this amount,
and there is an item of about $19,250 which the
city does not share, so that the total cost to the
Vandalia Railroad Company will be about $381,-
000.
On the accompanying plan the electric railways
on Kentucky avenue, South street and River ave-
nue are not shown for the sake of clearness.
THE GLEE CLUB AT ROBINSON.
The Glee Club gave a concert at the Crawford
County Court House, Robinson, Ill., on the even-
ing of December 20th, before an appreciative
audience which completely filled the court room.
The club never appeared to better advantage, and
sang a program of thirteen numbers supple-
mented by three requests. The appearance of
the "Standing Room Only" sign early in the
evening was due to the efforts of Mrs. J. E. Har-
per and Mrs. I. L. Firebaugh, the business man-
agers of the venture, who had sold every seat in
the house three days before the date of the con-
cert.
At the close of the concert the Rose yell was
given, though not on the program, and was im-
mediately answered from the back of the hall by
a rooters' club under the leadership of Mr. Le-
Voy, with the following:
Chee hee, chaw haw,
Chee hee, chaw haw,
Rose Poly, Rose l'oly,
Rah ! rah! rah !
Later in the evening the memb. rs of the club
were royally entertained by Mrs M. J. Mercer
and the members of the Gamma Gom Gob fra-
ternity. • Music, dancing and conversation were
indulged in by turns and simul.aneously, and to
say that the evening was enjoy, d would be to ex-
press the sentiment of the cub mildly, incLed.
At 8:50 a. in., on the 21st, the train left Rob-
inson with a band that carried away only the
pleasantest recollections of their few hours among
the people of that town.
The Young Men's Christian Association was
very fortunate in getting Mr. Charles D. Hurrey,
the traveling student secretary of the middle west,
from the International Committee, to visit our in-
stitution on the 8th, 9th and 10th of December.
Mr. Hurrey spoke at the regular Friday evening
meeting of the Association and before a general
assembly of the student body on Saturday morn-
ing. The presence of the full Glee Club added
very materially to the pleasure of this occasion.
Mr. Hurrey spoke upon the subject, "The Col-
lege Man and Citizenship." He is a college man
among college men, and stands for the represen-
tation of that which is true and honorable in col-
lege life. His visit certainly added much of in-
spiration and help to the men of the institution.
The Association now has a membership of fifty,
and a total enrollment of fifty-five in Bible study.
The regular weekly meetings are well attended,
and are full of help and inspiration. Informal
talks on practical subjects are given by students,
members of the faculty, ministers of the various
churches and business men of the city. On De-
cember 15th a social was given by the Associa-
tion, and a very amusing entertainment provided
in the way of games, etc. Popcoili an I fruit
formed a very agreeable t of the evenly g's en-
tertainment.
Plans have been made for the visits of Mr.
Hanson, the state student secretary, and M:. Neil
McMillan, general secretary of the Association at
the University of Illinois. Arrangements will
soon be made for the representation of the Asso-
ciation at the Students' Volunteer Conference at
Nashville, Tenn., on February 28 to March 4.
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NORMAL-ROSE INTERCLASS BASKET
BALL.
The basket ball season began for Rose Decem-
ber 9th, when the first two games of the inter-
scholastic class series were played in the Poly
gym, both games resulting in victories for the
Rose class teams. This st ries consisted of eight
games, two between each class team of he Poly-
technic and the corresponding class team of the
Normal. There were four games played in the
Rose gym and four in the Normal gym. The
Normal Freshmen team was the only Normal
team to will a game, and they won both of those
in which they played. Piggott played the best
game for the R. P. I. Freshmen, and Lindeman
for the Sophs. Trueblood, B. Shickel and Nichols
were about even in goal throwing for the Juniors.
Thurman, Freudenreich and Wischmeyer took
•the honors for the Seniors. In the last Senior
game, Freudenreich threw eight field goals.
Conners and Kistler officiated in the first six
games and Conners and McCormick officiated in
the last two games. Fifteen minute halves were
played each time. The records of the Poly play-
ers are given below:
FIRST GAME.
COSH, '09. Field Foul Fouls
Goals. Goals.
SECOND GAME.
Field Foul
Goals. Goals. Fouls.
Ralston, G . . 0 0 1 0 0 2
Mosby, G . . 0 0 5 1 0 5
Crumley, C . 1 0 0
Piggott, C. F. 2 6 1 1 0
W. Curry, F.. 1 0 4 1 0 0
G. Curry, F. . 0 0 0 0 0 2
Rockwood, G . 0 0 2
Totals . . . . 4 6 13 3 0 11
1 point awarded.
-
ROSE, 'OS.
Douthett, F. . .
Lindeman, F.-G.
Schmidt, C. . .
Lammers, G. . .
McCormick. F .
Mitchell, G. . .
Totals. . . . .
FIRST GAME.
Field Foul Fouls.
Goals. Goals.
0 0 1
5 4 5
3 0 3
0 0 0
I 1 1
0 0 5
— — 
—
9 5 16
SECOND GAME.
Field Foul
Goals. Goals. Fouls
2 0 3
'2 8 6
0 0 '2
0 0 5
2 0 1
0 0 0
— — —
6 8 17
2 points awarded.
Rosr, '07.
Nichols, F. . . • 1 1 1 4 4 1
Shickel, F. . . . 8 2 4 0 1 2
Trueblood 
 
, C . 4 0 1 4 1 6
Baylor, G . .  0 0 8 0 0 1
Post, G 0 0 3 1 0 1
Totals . 13 8 12 9 6 11
1 point awarded.
ROSE, '08.
Freudenreich, F . 2 0 4 8 0 3
Thurman, F. . . 2 7 0 3 0 3
Ryan, F. . . . 0 0 0
Wischmeyer, C . '2 0 1 4 0 0
Johnson, G . . . 1 0 6 0 1 2
Evans, G . . . . 0 0 0 0 0 0
Totals . 7 7 11 15 1 8
3 points awarded.
FINAL SCORES OF SERIES.
ROSE. NORMAL,.
Freshmen 14- 6, 39-25
Sophomores  23-22, 9-15
Juniors 29-25, 4-10
Seniors 24-31, 21-13
NOTES.
At a recent meeting of the Athletic Associa-
tion, Milton Goodman, '07, was elected football
manager for the season of 1906. Shortly after-
wards, the players elected Strecker, '07, as cap-
tain for next year's team.
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Goodman will certainly take good care of the
team next year, as he has business ability and is
an enthusiast on the subject of athletics.
Strecker captained the 1905 team after Lee was
injured, and judging from his success we feel that
no one i eed worry about the 1906 team's success.
On January 3 at Crawfordsville, Ind., the Wa-
bash College basket ball team defeated the Yale
University team by the score of 24 to 8. The
score at the end of the first half was 14 to 0.
Yale played the usual rough, independunt game
of the Eastern schools and had 33 fouls called on
them during the game.
Manager Butler is having a little difficulty in
arranging a schedule for the basket ball team,
but we hope everything will come out satisfac-
torily in the end. The games scheduled to date
are: Hanover at Terre Haute, January 18; Han-
over at Hanover, January 30; DePauw at Green-
castle, January 31; Indiana at Terre Haute, Feb-
ruary 3, and DePauw at Terre Haute, February
24. Besides, the following dates are almost cer-
tain: Wabash at Crawfordsville, January- 12;
Indiana at Bloomington, January 17; Earlham at
Terre Haute, February 10, and Wabash at Terre
Haute, February 17. Corrected to January 4.
Indoor practice will be begun by both the base
ball and track teams after the beginning of the
second term, February 1st.
Prospects are bright for good teams in both
sports this year.
Freshmen (and others) who have ever played
base ball or done any track or field work, or any
who would like to try for either team, should re-
port to the captain of the team in the near future.
Base ball—C. L. Douthett; Track—Paul Turk.
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Junior (in Machine Design):—"Why, profes-
sor, I didn't know worms had teeth!"
Douthett, '08:—"I didn't hang that mistletoe
on the chandelier; the girl who sweeps out did
that."
Johnson, '09 (going through the brewery):—
"I feel just as if I was back again in Germany."
Mr. A. E. Beck, lately of Purdue, is an in-
coming member of the Sophomore class.
Hath:—"When you finish explaining these
problems, I'll tell you what has been done."
Bill Bundy says he knows that Chink McKeen
isn't double-faced, or he would have worn the
other one.
Wicky (in Political Economy):—"I purposely
asked this question in this manner so you would
see what I meant."
Wardin, '09:—"The only New Year's resolu-
tion I made was that I would never make any
more 1\ivy Year resolutions."
Orth, '08 (seeing orthorhombic written on the
blackboard ):—"Look at the tail that they've
tied to my name."
Sophomore (translating "Mittlerweile ha//en
sie sich fcierlich verlobt"):—"In the meantime
the made love to each other fiercely."
Sophomore (seeing some Descriptive problems
which he worked three weeks previously):—"We
have some hard problems ahead in this subject."
Prof. (in Hydraulics):—"Under what condi-
tions would they use a breast wheel?"
Jackson:--"At a power house."
AT THE BASKET-BALL GAME.
Masculine Normalite:—"Do you sympathize
with those Poly fellows?"
Feminine Normalite:—"Well—er—with some
of them."
Customer (at restaurant ) : — Waiter, I've
found a needle in this soup."
Waiter:—"That's just a typographical error,
sir. It should have been a noodle." [—Ex.
According to Kerrick, '08, the loose-leaf note
book system would be very satisfactory if he
could find out afterward which subject the notes
referred to.
Soph (trying to impress a Freshie with his
knowledge):—"Why, in our town there is a man
who feeds his hens tacks to make them lay car-
pet."
Kahlert, '06:—"I see that this new book calls
Castigliano's theorem the 'principle of least
work.'"
Adams, '08:—"What did you say that theorem
was?"
"Can't you work the home folks for money?"
"No, everybody works but father."—[Ex.
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AN EYE FOR BUSINESS.
Uhl, '08, sent his best girl a box of writing
paper for a Christmas present, knowing well
enough that he would soon have it all back
again.
Whitlock (refereeing a basket-ball game):—
"Well, I didn't see just who made that foul, but
we will let Bard's side try for a goal. He looks
the youngest."
One of the candidates for a position on the
Carlisle team is Kicked-in-the-Jaw. He will be
Kicked-in-all-Sorts-of-Places if he makes the
eleven. —[Ex.
Trueblood (passing C. &-E. I. coal dock) :—
"One would think those fellows shoveling up
there would be resonably happy, but for a fact
they are always in the dumps."
Douthett (in Civil Practice):—"My nose is
nearly frozen out here."
Struck:—"Well, its your own fault; you
ought to have brought your nose-guard along."
'08:—"What's McVittie wearing blue
glasses for?"
Nourse, '08:—"Oh, those aren't blue glasses,
that's only the color of his eyes."
Prof. (in Thermo):—"Your statement, Mr.
Benbridge, contradicts the conservation of en-
ergy. Doesn't that seem wrong?"
Dick:—"You said something the other day that
sounded sillier than that."
Hath (standing before a mirror):—"Well, I
admit that I am getting absent-minded. Here,
I've just been to the barber and got shaved, and
I don't need it at all."
QUITE SHARP.
Junior (as Wicky puts a knife between the
window-sash and the sill to stop the rattling):—
"Ah, I see the Professor has cut that noise
out."
Prof. (in Heating and Ventilation) : — "Why
do the pipes of a hot water system have to be full
of water?"
Peck:— "If they weren't the water would cir-
culate too fast.''
There has been a new Fraternity organized in
school under the name V. Q. V.
Work on the 1907 Modulus is going on very
nicely. The heads of the departments are ap-
pointing their assistants and starting them on
their work, so that there will be nothing to delay
the publishing of the book at its scheduled time,
the early part of May.
The Juniors seem to be entering into the spirit
of the work, and things go to predict that it will
be an example of a model year book.
The Original Order of Castaways held its first
annual meeting in the dining hall of the Terre
Haute House on the evening of December 24th.
The charter members were Lawton, d'Amorim,
'06; Turk, Meyers, '07; Douthett, Andrews,
'08; McWilliams, Johnson, '09. Organizer Turk
ordered a repast fit for a king, and before ad-
journing until Dec. 24, 1906, two thousand
thanks were officially voted to him by way of a
promoter's fee.
EXCHANGES.
The students of Wabash have organized a col-
lege band.
Chicago University has called for drawings of
seals from which to select one. A large number
of designs were presented, but all bearing the
student lamp were rejected, as it was thought it
would suggest Standard Oil.
AS IT IS AT PURDUE.
Said a Purdue Cadet to his Juliet,
"I'm like a ship at sea.
Exams are near, and I much fear
That floundered I shall be "
"Oh no," said she, "the shore I'll be
Can'st rest, your journey o'er."
Then silence fell and all was well,
For the ship had hugged the shore.
—[Purdue Exponent.
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CIVIL ENGINEER'S YELL.
Tensile strength, deformation,
Elastic limit,
Strain, compression,
Railroads, bridges,
Grades, piers,
Civil, civil,
Engineers.
—[Student Life.
A well-known Yale man claims that if Harvard
prohibits foot-ball, while other colleges continue
the sport, Harvard's attendance will decrease
twenty per cent. in the next five years. Peculiar
as this statement may seem, it is nevertheless e
fact that a foot-ball team brings prominence and
students to a college. Michigan serves as a
splendid example.
President Roosevelt, who has the spirit of a
college man, a soldier and a sport-loving Ameri-
can, who has more than any other man the wel-
fare of the young men of America at heart, is in
favor of continuing foot-ball He contends, how-
ever, that modifications should be introduced and
is taking steps toward that end. If President
Roosevelt is taking steps toward that end, no one
need fear that the game will stand as it is.—[Stu-
dent Life.
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Single Phase Versus Direct-Current for Railways.
In the issue of the Railroad Gazette for Decem-
ber 22d there appeared an open letter from Mr.
George Westinghouse in criticism of certain
opinions given to the public by Mr. Frank
Sprague, consulting engineer and member of the
New York Central Railroad's Electrical Commis-
sion. The opinion of Mr. Westinghouse, though
naturally subservient to his own interests, is not
so biased as one might think from a superficial
knowledge of affairs, for the General Electric
Company has an equal right with his own inter-
ests to use the patents of either concern.
In his letter Mr. Westinghouse selects two of
the numerous advantages of the alternating cur-
rent system for special mention, namely the ab-
sence of electrolytic action and the greater effi-
ciency obtainable at low speeds with the alter-
nating system. The first of these advantages is
of special importance to underground installa-
tions, which must of necessity have a great
amount of iron work subject to the destructive
action of electrolysis. The second advantage ap-
plies more particularly to electrified steam rail-
way systems, because in such service wide ranges
of speed are necessary.
A 600,000 Pound Testing Machine.
The American Machinist for December 21st
prints a detailed and interesting description of an
unusually large testing machine, recently manu-
factured for the University of Illinois, by Riehle
Brothers. This machine presents several inter-
esting features, besides its enormous capacity. It
is driven by a fifteen horse power electric motor,
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which operates two large screws through friction
clutches.
One of the most interesting features of the ma-
chine is the magnificent accuracy with which it
registers. "Two poises are used, one giving one-
tenth the indications of the other, and two speeds
of traverse are provided. The machine has a
Riehle dial screw beam, graduated in 10,000
pounds for the large poise and in 1,000 pounds
for the small one. Much finer readings are ob-
tained by a graduated dial on the hand wheel, by
which the poises are traversed. A needle beam
magnifies the swing of the weighing beam and
increases the sensitiveness of the machine. This
sensitiveness is remarkable When loaded to
500,000 pounds Professor Talbot stepped on the
weighing table and was weighed to within one-
half of a pound."
The machine is large enough to test compres-
sion specimens up to 25, tensil specimens up to 22
and transverse specimens up to 10 feet long. The
speeds of operation are .05, .1, .4, 1, 2, 8 inches
per minute, the latter speed being used only for
making adjustments and in getting the specimen
in place. The screws are 54 inches in outside
diameter and about 33 feet long, with 27 feet of
thread.
1,500 Volts for Direct-Current Railways.
In a recent issue of the Electrical World and
Engineer, Mr. Frank Sprague makes the an-
nouncement that he is prepared to engineer elec-
trical railway installations to operate on direct-
current at a potential of 1,500 volts or higher.
After a brief discussion of the economy arising
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from the use of higher potentials and the decrease
in the number of power-houses for a given line,
which will be made possible by the use of higher
potentials, he continues as follows:
The time has now come, I think, in view of the develop-
ments which are taking place on the terminals of the
roads entering New York City. the interest which railway
officials are taking in the subject, and especially because
of the various claims which are from time to time made,
when equipment engineers, in considering the practical
application of electricity to the more serious problems of
railway operation, shall have as a choice the possibilities
of higher limits in direct current as well as in alternating-
current operation.
To that end I beg, therefore, to announce that if in any
case, after considering the various kinds of equipment
pos.iible, it should seem from an analysis of all elements
entering into the problem that a comparatively high-po-
tential, direct-current equipment would produce the best
net results, I am prepared to engineer and carry to a str-
cessful conclusion a direct-current installation at a work-
ing pressure, even on a third rail, of not less than 1,500
volts, which is at least two and a half times that ordinar-
ily used.
I believe that it may be admitted that although often-
times having taken a somewhat radical and advanced po-
sition in electric railway matters I have never made a pub-
lic proposal which I have not been ready when called
upon to carry out, and should conditions arise warranting
an equipment such as is proposed, I propose to establish
a new and necessary comparative standard in equipment
possibilities. And I venture further to affirm that 1,500
volts is not the limit of practical direct-current operation.
The difficulties involved in the use of direct-
current of high potential are so great that if these
statements came from a less reliable source than
Mr. Sprague they would be entitled to little con-
sideration. Electrical engineers will await with
interest the details of Mr. Sprague's scheme.
An Unusual Accident.
An unusual accident occurred recently at the
Fourteenth street (Hoboken) power plant of the
Public Service Corporation of New Jersey, where
a 23-inch shaft of a direct connected generating
unit broke. The unit consisted of a 1,000 h. p.
horizontal cross-compound Providence- Corliss en-
gine driving a 750-kw. alternating-current dyn-
amo for a commercial lighting and power load.
The unit was carrying a steady load of about
850-kw. when the shaft broke without warning,
allowing the rotating field to drop, but without
seriously damaging the engine or generator.
There is a slight evidence of a flaw in the shaft.
—[Engineering Record.]
Economical Power Generation.
An exhaust steam turbine was put in service
on December 15 at one of the stations of the Phil-
adelphia Rapid Transit Co., which will probably
yield valuable engineering data. The station con-
tains four 1,500 h. p. Wetherill-Corliss engines
and one of 2,200 h. p., which have always been
run non-condensing owing to the scarcity of cool-
ing water. In order to increase the economy of
the station an 800 kw. Curtis turbine has been in-
stalled together with an Alberger cooling tower.
The turbine, which takes steam from the exhaust
main of the reciprocating engines at a very slight,
if any, excess over atmospheric pressure, drives
a direct-current generator at 1,100 to 1,2(X) r. p.m.
The rotary pumps for the cooling water of the
tower are driven by an inter-pole motor of 120-
h. p. rating. The smaller reciprocating units fur-
nish an average current of 2,000 amperes at 575
volts. The turbine furnisnes a current of 1,300
amperes, but about 150 amperes are required to
operate the auxiliaries, leaving 1,150 amperes as
the net gain due to the turbine plant. This is
equivalent to an increase of 57 per cent over
the output of the reciprocating unit, over twice
the gain that could be obtained by installing a
condensing plant alone. The turbine runs on a
vacuum averaging 28 in. The plant has been in
operation such a short time that the above results
must be regarded as provisional.—[Engineering
Record.]
